Physical and functional interactions between 3-methyladenine DNA glycosylase and topoisomerase I in mycobacteria.
DNA glycosylases play important roles in DNA repair in a variety of organisms, including humans. However, the function and regulation of these enzymes in the pathogenic bacterium Mycobacterium tuberculosis and related species are poorly understood. In the present study, the physical and functional interactions between 3-methyladenine DNA glycosylase (MAG) and topoisomerase I (TopA) in M. tuberculosis and M. smegmatis were characterized. MAG was found to inhibit the function of TopA in relaxing supercoiled DNA. In contrast, TopA stimulated the cleavage function of MAG on a damaged DNA substrate that contains hypoxanthine. The interaction between the two proteins was conserved between the two mycobacterial species. Several mutations in MAG that led to the loss of its interaction with and activity regulation of TopA were also characterized. The results of this study further elucidate glycosylase regulation in both M. smegmatis and M. tuberculosis.